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Abstract. The recently introduced PCR- based DNA fingerprinting technique AFLP (Amplified 
Fragment Length Polymorphism ) allows the selective amplification of subsets of genomic restriction fragments. 
AFLP has been used for multiple purposes such as construction of linkage maps. marker saturation at specific 
genomic regions. analysis of genetic diversity and molecular phylogeny and cultivar identification. AFLP can be 
tailored by varying the number of selective nucleotides added to core primers and can allow accurate 
amplification. even in complex template mixtures generated from plant species with very large genomes. In this 
study Tulipa. a plant species with a very large genome (12 chromosomes) was tested for adapting the AFLP 
protocol. The results indicated that obtain reproductible AFLP patterns. clear and labor saving fingerprints when 





In the last decade a large number of DNA marker techniques have been developed. 
These techniques are based either on DNA-DNA hybridization. like RFLP markers (Beckman 
and Soller. 1983). or on the amplification of specific DNA fragments using specific or 
random primers like sequence- tagged sites (STS. Shin et al. 1990). sequence-characterized 
amplified region (SCAR. Paran and Michelmore 1993). random amplified polymorphic DNA 
(RAPD. Rafalski et al. 1991) and amplified fragment length polymorphism (AFLP. Vos et al. 
1995). These marker techniques can be easily performed on species with a small to 
moderately large genome size. such as Arabidopsis (145 MB). barley (1.500 MB).  
Vos et al. (1995) tested the AFLP technique in middle-large human genomes and 
indicated that the AFLP technique could allow accurate amplification of subsets of restriction 
fragments. even in complex template mixtures generated from plant species with very large 
genomes. just by increasing the number of selective nucleotides added to the core primers.  
An example of a plant species with a very large genome is Tulipa. The genome of 
tulip is 5000x bigger as the genome of arabidopsis (120.000 Kb) and consists of 12 
chromosomes. Little information about genes and their position on the chromosomes is 
available. 
Tulips are very heterogeneous because they are cross-pollinated. Besides that. the 
period from seedling to flower producing bulb takes a long time. which makes research 
difficult. 
 
 MATERIAL AND METHOD 
 
 
Cultivars Kees Nelis. Cantate and ten progeny of this cross (Kees Nelis x Cantate). 
were used to aquire general AFLP fingerprints with a wide genotypic background. 
DNA isolation was performed on frozen tissue. The leaf was grinded in an 
eppendorftube with liquid nitrogen. 0.5 mg of leaf tissue was incubated at 65°C in 750 µl 
extractionmixture with 41.7 mg sodiumbisulfiet [extractionmixture = lysis buffer: extraction 
buffer: 5% sarkosyl  (3.5: 3.5: 0.97); lysis buffer = 0.2 M Tris-HCl pH 7.5. 0.05 M EDTA. 2 
M NaCl 2%; extractionbuffer = 0.35 M sorbitol. 0.1 M Tris-HCl pH 7.5. 5 mM EDTA.] 
After incubation for 1.30 hours 750 µl chlorophorm/isoamylalcohol (24:1) was added. 
tubes were inverted some times before centrifuging for 5 minutes at 15000 rpm. Supernatant 
was transferred to a new tube and DNA was precipitated by addition of 400 µl isopropanol    
(-20°C). After incubation of the supernatant at -20°C for 20 minutes it was centrifugated at 
15000 rpm for 1 minute to collect DNA. DNA pellets were washed with 70% cold ethanol. 
dried at room temperature and resuspended in 50 µl milliQ. DNA concentration was 
determined by running in an agarose gel 0.8%. 
The AFLP method was performed as described by Vos et al. (1995) with some minor 
modifications. 300-500 ng DNA was restricted at 37° C for 1.5 hours. with 5 U EcoRI and 5 
U MseI in 4 µl of NEB4 buffer in a total volume of 40 µl. Ligation was done at 37° C 
overnight in the same solution after adding 5 pmol EcoRI adapter and 5pmol MseI adapter 
together with 0.01mmol ATP. 2 U T4DNA ligase and 1 µl NEB4 buffer in a total reaction 
volume of 50 µl. Digestion product was diluted 5 times of which 10 µl was used for AFLP. 
      The general protocol included four steps: restriction of genomic DNA with EcoRI and 
MseI. and ligation of adaptor sequences to the    restriction fragments in order to generate the 
primary template; selective preamplifications of this primary template with AFLP primers 
having varios additional 3' selective nucleotides; selective amplification with 33P- labeled 
EcoRI primers having three 3' selective nucleotides and MseI primers with four 3' selective 
nucleotides (M52G/E33 and M52C/E37); separation of labeled amplification products on a 




RESULTS AND DISCUSSIONS 
 
 
              AFLP markers are usefull  for making  DNA fingerprints in segregating populations. 
    
            For many plants it is also usefull for phylogenetic studies. however to make AFLP 
patterns usefull for phylogenetic studies clear patterns and an informative level of 





FINGERPRINTS of cultivars KEES NELIS, 
CANTATE and of  ten progeny of this cross using the 
enzyme primer combination  M52G/E33 
 
            In tulip. a plant with a very big 
genome it needs a lot of refinement of the 
non-radioactive procedure to get the 
required clear pictures.  
 
             AFLP markers can be applied for 
species with large genome as long as the 
preamplification step and the final 
selective nucleotides are well defined by 
the users. 
 
          The results indicated that we can 
obtain reproducible AFLP patterns with 
only seven    selective nucleotides.  
 
 
                        BIBLIOGRAPHY 
 
1. Tae-Ho Han. 2001. Use of genetic markers in 
Alstroemeria .Ph.D. Thesis Wageningen 
Agricultural University. Wageningen. The 
Netherlands. 
2. Vos. P.. R. Hogers. M. Bleeker. M. Reijans. T. 
van de Lee. M. Hornes. A. Frijters. J. Pot.J. 
Peleman. M. Kuiper and M. Zabeau. 1995. 
AFLP: a new technique for DNA 
fingerprinting. Nucleic Acids Research 23 
(21): 4407-4414. 
3. Van Heusden. A.W.. J.W. van Ooijen. R. 
Vrielink-van Ginkel. W.H.J. Verbeek. 
W.A.Wietsma and C.Kik. 2000. A genetic map 
of interspecific cross in Allium based on 
amplified fragment length polymorphism 
(AFLPTM) markers. Theor. Appl. Genet. 
100:118-126. 
4. Straathof. Th.P.. W. Eikelboom. J.M. van Tuyl 
and D. Peters. 1996. Screening for resistance in 
seedling populations of Tulipa L. Acta 
Horticulturae 432: 392-399. 
5. Van Creij. M.G.M.. 1997. Interspecific 
hybridization in the genus Tulipae L. Ph.D. 
Thesis Wageningen Agricultural University. 
Wageningen. The Netherlands. 
6. Eikelboom. W.. J.P. van Eijk. D. Peters and 
J.M. van Tuyl. 1992. Resistance to tulip 
breaking virus (TBV) in tulip. Acta 
Horticulturae 325: 631-636. 
 
 
 
 
